Although firefighters have been shown in some studies to suffer chronic respiratory morbidity from their occupational exposures, an increased risk for dying from non-malignant respiratory diseases has not been documented in any previous retrospective cohort mortality study. In order to assess the possibility that an unusually strong "healthy worker effect" among firefighters might 
confidence interval 73-89), but no significant difference in risk of non-malignant respiratory diseases (SMR = 88, 95% confidence interval 66-117). Compared with police, the firefighters experienced a trend toward improved mortality outcomes for all causes investigated (SMR = 82), but they had an excess of deaths from non-malignant respiratory diseases (SMR = 141). The results indicate that firefighters are probably at increased risk for dying from non-malignant respiratory diseases; this increased risk may have been missed in previous studies because of the limitations of using a general reference population.
Firefighters are occupationally exposed to many irritants of the respiratory tract including ammonia, formaldehyde, isocyanates, sulphides, cyanides, and hydrogen chloride.' 2 Although in recent years improved respiratory protection has become available to protect firefighters from the fire environment, weight and bulk limitations still make adequate protection difficult. Despite the well described acute respiratory effects of smoke inhalation, studies to Compared with the United States population, the SMR for firefighters for all causes of death was significantly lower, as was the SMR for deaths from non-malignant circulatory disease. Deaths of firefighters from non-malignant respiratory diseases Compared with the United States population, police officers also experienced significantly lower numbers of deaths from all causes and from nonmalignant circulatory diseases, and there was no significant difference in mortality from malignant disease of the respiratory tract. Unlike firefighters, police experienced significantly lower numbers of deaths from non-malignant respiratory diseases (table 2) compared with the United States population.
Firefighters had lower death rates from all causes, from non-malignant circulatory diseases, and from cancers of the trachea, bronchus, and lung, but had an excess of deaths from non-malignant respiratory diseases compared with police (table 3) . Statistical analysis of adjusted incidence density ratios did not show any significant differences between firefighters and police for deaths from these causes, but Miettinen's unadjusted exact test for incidence density showed a significant excess of deaths from non- malignant respiratory diseases. The distribution of types of non-malignant respiratory diseases was similar between the two cohorts, with chronic obstructive lung disease or emphysema identified in 620O of firefighters and 58% of police.
The excess of non-malignant respiratory deaths was largely explained by firefighters dying after the age of 40. Table 4 shows the pattern of deaths from this cause by age categories, which also shows an increased SMR for firefighters aged 65 or older compared with the United States population.
Discussion
As expected, we have shown a strong healthy worker effect in this standardised mortality study of firefighters. This effect is seen as lower risk overall for all causes of death and also for deaths from non-malignant circulatory diseases compared with the general population; that a similar decrement was not seen for deaths from non-malignant respiratory diseases is the first suggestion that deaths from this cause may be actually increased among firefighters. In our study the cohort of police also showed this healthy worker effect but the effect also produced a large deficit in deaths relative to the United States population for non-malignant respiratory diseases. The trend towards a decrease in overall and circulatory disease mortality in firefighters compared with police suggests that between the two, firefighters may be relatively "healthier." Despite this, firefighters appear to have an increased risk for deaths from non- Caution should be used in interpreting our results given the smaller and therefore relatively unstable numbers generating expected deaths using police as a reference group. The excess of deaths from nonmalignant respiratory disease was significant at the 95O0 confidence level only when an unadjusted analysis of incidence density (which characterises the overall number of cases in relation to the personyears experience contributed by each cohort) was performed. A larger number of deaths would be needed to show this excess at the same confidence level using adjusted rates that are derived within smaller age strata.
Whereas one explanation for our finding could be that the police cohort had unusually low death rates from non-malignant respiratory diseases, we believe this is unlikely.
Personal habits and characteristics such as cigarette smoking, exposure to radiation, diet, and exercise were not measured in this study. The increased risk for death from non-malignant respiratory disease in firefighters is unlikely, however, to be explained by differences in smoking rates between firefighters and police as there was no excess of deaths from other smoking related outcomesnamely, lung cancer and non-malignant circulatory diseases. In addition, there is good evidence from two recent national surveys that smoking rates are comparable between firefighters and police.2223
We believe that the increased risk for respiratory mortality among firefighters shown in our study may have been missed in previous investigations because of the limitations ofusing a general reference population, and hope that further evaluation of this and other firefighter cohorts will shed additional light on these findings.
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